Why should I care if they bore?
Because boring algae play crucial roles in coral reef ecosystems. As they grow through coral skeletons, boring algal filaments chemically dissolve CaCO 3 crystals, thereby recycling carbonate and calcium ions, making reefs more susceptible to abrasion and further dissolution. These actions, combined with their great abundance, make boring algae
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What are boring algae? Boring algae are phototrophic organisms that live inside hard substrata by burrowing small cavities in which they reside. Like other algae, they depend on sunlight to perform photosynthesis and grow. These concealed algae can be uncovered by cleaving the rock in which they live, as they often form a noticeable colored band underneath the surface. Boring algae are taxonomically diverse, including various cyanobacteria, red algae and green algae. The green alga Ostreobium quekettii is by far the most abundant species of the boring algal flora (Figure 1 ). Like other siphonous green algae, Ostreobium consists of a single massive branched tubular cell containing many nuclei and chloroplasts.
Where do they live? Ostreobium was first discovered living in oyster shells and has since been found growing in various other calcareous substrata and in deep tropical waters. But Ostreobium is best known from shallow coral reef ecosystems, where it forms green bands in the limestone skeleton of corals, a few millimeters beneath the coral tissue. While Ostreobium thus grows in widely divergent environments, there is one constant: it lives in near-darkness. Less than 0.01% of the surface light penetrates to the deep-water habitats where it occurs and when living in a shallow-water coral skeleton, most light is absorbed by the zooxanthellae in the coral tissue or attenuated by the overlying limestone. Is there anything good about boring algae? Besides serving as a food source for scrapers such as parrotfish and urchins, boring algae can facilitate coral survival during bleaching events. Coral bleaching is a stress-induced event that is occurring at increasing frequency due to global climate change. When coral bleaching occurs, zooxanthellae are expelled from the tissue, leaving many corals to die if no other source of food becomes available. But in the absence of zooxanthellae, coral growth slows down and more light reaches the underlying layer of Ostreobium, boosting these algae's photosynthesis and growth. A portion 
So, what's the verdict, good or bad?
Boring algae clearly have important functions in reef ecosystems and will influence how they cope with climate change and ocean acidification in the near future. However, we cannot yet give a verdict as to whether they will act as a buffer against these environmental changes or make the situation worse. Little is known about the ecophysiological diversity of boring algae, hence their response is difficult to predict. Recent research shows that the genotypic diversity of Ostreobium is remarkably rich, leading us to speculate that this will be reflected in their physiological diversity and geographical distributions. While this will complicate the interpretation of research outcomes not taking this diversity into account, it also opens up an exciting avenue of research into the details of the functional multiplicity of boring algae.
Where can I find out more? Fine, M., and Loya, Y. (2002) After the rise of photosynthetic organisms such as the cyanobacteria, oxygen accumulated in the atmosphere and oxygenated the oceans. This led to a decrease in the solubility of iron and an expansion of the biological role of Cu, suggesting there was a shift from the exclusive use of iron in biology to embrace similar, though not identical, roles for Cu. One property of Cu that drives its diverse roles in structure and catalysis is its existence in either a reduced (Cu + ) state or an oxidized (Cu 2+ ) state. Since Cu + has an affinity for thiol and thioether groups (examples found in cysteine or methionine), and Cu 2+ exhibits a preferred coordination to oxygen or imidazole nitrogen groups (found in aspartic and glutamic acid, or histidine, respectively), these metal ions can participate in a wide spectrum of interactions with proteins to drive diverse structures and biochemical reactions (Table 1) . Moreover, in the process of moving between Cu + and Cu 2+ states, free intracellular Cu can generate hydroxyl radicals, which can damage proteins, nucleic acids, and lipids, and can interfere with the synthesis of iron-sulfur clusters
